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which the valve member closes the fluid ingreSS opening and 
a second position in which the flexible valve member opens 
the fluid ingress opening. The flexible valve member is 
positioned between the fluid ingreSS opening and the fluid 
egreSS opening for directing venting fluid passing through 
the fluid ingreSS opening during dispensing away from the 
egreSS opening. 
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FLUID CONTROLAND DISPENSER 
APPARATUS 

TECHNICAL FIELD 

This invention relates to fluid control and dispenser 
apparatus. The invention has particular application to the 
dispensing of liquid from a container, for example, a plastic 
jug or bottle. The principles of the invention, however, are 
applicable to the dispensing of fluids generally. 

BACKGROUND OF THE INVENTION 

It is well known to incorporate dispensing Spigots, Spouts 
and the like on liquid containers, for example the widely 
employed jugs or bottles formed of plastic sheet material. 
To promote the efficient dispensing of liquid from Such 

containers a vent allowing the ingreSS of ambient air into the 
container is required. Such vent is of course for the purpose 
of introducing air into the container interior to replace the 
liquid being dispensed therefrom. 
A common practice with Such plastic containerS has been 

to punch a hole therein to form a vent. However, this is not 
wholly Satisfactory Since leakage can result and the con 
tainer itself cannot be reused. This is wasteful and environ 
mentally unsound. 
Of course, a number of approaches more Sophisticated 

than punching a vent hole into a container have been 
employed in order to allow air into a container while fluid is 
exiting therefrom. 

U.S. Pat. No. 4,340,157, issued Jul. 20, 1982, for 
example, discloses a dispenser cap with a dual valve 
arrangement to allow air into the dispenser through one 
valve and fluid to exit through another valve. However, the 
exiting fluid and the inlet air both use the same passageway 
for egreSS or ingreSS. With this arrangement continuous flow 
of fluid cannot occur. Also, the container must be in an 
upright position and it must be deformed to allow fluid flow. 

U.S. Pat. No. 4,420,101, issued Dec. 13, 1983, discloses 
a dispenser cap with a dispensing opening that allows fluid 
to exit the container and air to enter the container through the 
Same passage. With this arrangement continuous fluid flow 
is prevented. 

U.S. Pat. No. 4,506,809, issued Mar. 26, 1985, discloses 
a dispensing cap with a preloaded annular valve member 
that acts to allow air back into the container through the 
Same passageway that fluid exits the container. With this 
arrangement continuous flow of fluid is prohibited. 

U.S. Pat. No. 4.513,891, issued Apr. 30, 1985, discloses a 
container with a spray nozzle arrangement. The air inlet 
shown in this patent may possibly leak because the fluid 
preSSure against the check valve diaphragm of the apparatus 
is not concentrated around the air inlet holes when pressure 
is applied to the Spray bottle. 

U.S. Pat. No. 4,852,781, issued Aug. 1, 1989, discloses a 
fluid delivery System with an air ingreSS passageway that is 
Separate from the fluid exit passageway. To allow fluid flow 
with this patent, the container must be in an upright position. 
Also, the fluid can exit through the air inlet passageway if 
the container is inverted. The L-shaped air passageway 
employed is difficult to manufacture. 

U.S. Pat. No. 5,215,231, issued Jun. 1, 1993, discloses a 
bottle with a special exit port that closes when pulled out, 
preventing fluid flow, and opens when pushed in, allowing 
fluid flow. An air inlet check valve is provided adjacent to 
the fluid exit port. The container must be inverted to operate 
and if the air inlet valve leaks, it will leak in an undesirable 
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2 
location. Furthermore, the cap and bottle are designed to 
interact with a Special bottle cage that will prevent any 
debris from entering into the air relief valve or the exit port. 

U.S. Pat. No. 5,472,122, issued Dec. 5, 1995, discloses a 
container cap with an air inlet valve arrangement. The air 
inlet valves shown do not provide for any means to prevent 
incoming air from being entrained back into the exiting fluid 
Stream. 

The following patents disclose various types of dispensers 
employed to dispense liquid from plastic containers or the 
like and are believed to be further representative of the 
general state of the art in this field: U.S. Pat. No. 3,493,146, 
issued Feb. 3, 1970 U.S. Pat. No. 4,331,266, issued May 25, 
1982, U.S. Pat. No. 4,478,242, issued Oct. 23, 1984, U.S. 
Pat. No. 5,927,565, issued Jul. 27, 1999, U.S. Pat. No. 
4,351,455, issued Sep. 28, 1982, U.S. Pat. No. 3,430.824, 
issued Mar. 4, 1969, U.S. Pat. No. 1,296,341, issued Mar. 4, 
1919 and U.S. Pat. No. 5,033,655, issued Jul 23, 1991. 
The devices shown in the above-identified patents provide 

no teaching or Suggestion of the combination of Structural 
elements disclosed and claimed herein or their cooperative 
relationship. 

DISCLOSURE OF INVENTION 

The present invention relates to fluid control and dis 
penser apparatus which provides for the Simultaneous dis 
pensing of a fluid and the replenishment of the fluid by 
ambient air or Some other fluid to promote dispensing. 
The invention is characterized by its relative simplicity, 

low cost, and ease and reliability of use. When employing 
the apparatus, no vent holes need be punched into a con 
tainer with which the apparatus is associated. 
The apparatus includes a dispenser member, the dispenser 

member defining a dispenser member interior, a fluid inlet, 
a fluid ingreSS opening and a fluid egreSS opening. The fluid 
inlet, the fluid ingreSS opening and the fluid egreSS opening 
are all spaced from one another and communicate with the 
dispenser member interior. 
A flexible valve member is located in the dispenser 

member interior adjacent to the fluid ingreSS opening and is 
movable between a first position wherein the flexible valve 
member closes the fluid ingreSS opening and a Second 
position wherein the flexible valve member is spaced from 
the fluid ingreSS opening, opens the fluid ingreSS opening 
and allows passage of fluid through the fluid ingreSS opening 
into the dispenser member interior. The flexible valve mem 
ber is positioned between the fluid ingreSS opening and the 
fluid egreSS opening when Spaced from the fluid ingreSS 
opening for directing fluid passing through the fluid ingreSS 
opening into the dispenser member interior away from the 
fluid egreSS opening and in the direction of the fluid inlet. 

Other features, advantages, and objects of the present 
invention will become apparent with reference to the fol 
lowing description and accompanying drawings. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a frontal, perspective, exploded view illustrating 
a liquid container and structural elements of apparatus 
constructed in accordance with the teachings of the present 
invention associated with the container; 

FIG. 2 is an enlarged, partial, Sectional Side view illus 
trating the apparatus attached to a container portion with the 
Structural elements of the apparatus in the relative positions 
assumed thereby when dispensing is not taking place; 

FIGS. 3A and 3B are views similar to FIG. 2, slightly 
reduced in size, illustrating the relative positions assumed by 
the apparatus Structural elements during dispensing; 
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FIG. 4 is an exploded, Side view in partial cross-section of 
the Structural elements of the apparatus, 

FIG. 5 is a view similar to FIG. 1 but illustrating an 
alternative embodiment of the apparatus, 

FIG. 6A is an enlarged, partial, Sectional, Side view of 
structural components of the embodiment of FIG. 5; 

FIG. 6B is a sectional view taken along the line 6B-6B 
of FIG. 6A; 

FIG. 6C is a view similar to FIG. 6B but with one of the 
Structural elements shown in 6B not in place or illustrated; 

FIGS. 7A and 7B are, respectively, enlarged, top perspec 
tive ViewS and bottom perspective views of an alternative 
form of flexible valve member employed in the invention; 

FIGS. 8A and 8B are views similar to FIGS. 7A and 7B 
but illustrating a different embodiment of the flexible valve 
member; 

FIGS. 9, 10, 11 and 12 are perspective views of four 
additional embodiments of the flexible valve member; 

FIG. 13 is an exploded, perspective view of yet another 
form of apparatus constructed in accordance with the teach 
ings of the present invention; 

FIG. 14 is a cross-sectional, exploded side view of the 
structural elements of FIG. 13; 

FIG. 15 illustrates the apparatus of FIG. 13 in position on 
a container in the form of a bottle containing liquid and 
showing the relative positions assumed by the Structural 
elements thereof when dispensing is not taking place; 

FIG. 16 is a view similar to FIG. 15 but illustrating the 
cooperative relationship that exists between the Structural 
elements of the embodiment of FIG. 13 when dispensing is 
taking place; 

FIG. 17 is a cross-sectional side view of an alternative 
embodiment of the invention employing sheet material 
formed into a flexible valve member in a dispenser member; 

FIG. 18 is an end view of the embodiment of FIG. 17; 
FIG. 19 is a view similar to FIG. 17 but showing a 

different form of dispenser member and sheet material valve 
member shape as compared to the FIGS. 17, 18 embodi 
ment, 

FIG. 20 is an end view of the embodiment of FIG. 19; 
FIG. 21 is a perspective view of an alternative embodi 

ment wherein the sheet forming the flexible valve member 
is rolled into a tubular configuration; 

FIG.22 shows the sheet of FIG. 21 in unrolled condition; 
FIG. 23 is a cross-sectional view showing the sheet of 

FIGS. 21, 22 positioned in a dispenser member; 
FIG. 24 is an end view of the arrangement of FIG. 23; 
FIG. 25 is a plan view illustrating another form of sheet 

employable as a flexible valve member, the sheet shown in 
flat condition; 

FIG. 26 is a cross-sectional side view showing the sheet 
of FIG. 25 bent and located in a dispenser member; 

FIG. 27 is an end view of the arrangement of FIG. 26; 
FIGS. 28A-28G are plan views of flat flexible sheets 

illustrating various configurations that can be employed 
when rolled as flexible valve members adapted for position 
ing in a longer dispenser member; and 

FIGS. 29A-29E are views similar to FIGS. 28A-28G but 
showing sheets employable in shorter dispenser members. 

MODES FOR CARRYING OUT THE 
INVENTION 

Referring now to FIGS. 1-4, a container 10 of conven 
tional construction is illustrated, the container, for purposes 
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4 
of illustration, being blow molded of plastic sheet material 
and being of a size (for example, 2.5 gallon) commonly 
employed to contain liquid Such as water, milk, juice, and So 
forth. 
AS will be seen below, the apparatus of the present 

invention, in the form illustrated, is in the nature of a Spigot 
utilized to dispense the liquid contents of the container. It 
has been common practice to punch or cut a vent hole in 
containers of this type to promote proper flow of liquid from 
the container through Spigots. Utilizing the teachings of the 
present invention no Such vent hole need be placed in the 
container, allowing the container to be reused or Stored. 
The apparatus of the present invention includes a Support 

12 in the nature of a cylinder located within structure 14 
affixed to the container 10. The Support 12 may be fixedly 
attached to structure 14 or may be slidably mounted relative 
thereto, both being known perse in the prior art. The Support 
12 defines a Support interior 16, a Support inlet opening 18 
and a Support outlet opening 20. The Support inlet opening 
and the Support outlet opening are Spaced from one another 
and communicate with the Support interior. 

Located within the Support interior 16 is a dispenser 
member 24. The dispenser member defines a dispenser 
member interior 26, a fluid inlet 28, a fluid ingreSS opening 
30 and a fluid egress opening 32. The fluid inlet, the fluid 
ingreSS opening and the fluid egreSS opening are all spaced 
from one another and communicate with the dispenser 
member interior 26. 
The dispenser member 24 may be manually slid relative 

to the structure 14 and the Support 12 between the positions 
shown in FIG. 2 and FIGS. 3A and 3B. When the dispenser 
member is in the position shown in FIGS. 3A and 3B, liquid 
from container 10 is free to flow downwardly from fluid 
egreSS opening 32 as indicated by the Solid arrow in those 
figures. When, however, the dispenser member 24 is in the 
position shown in FIG. 2, the opening 32 is closed by 
support 12 and fluid will not be dispensed. 

Located in the dispenser member interior 26 is a flexible 
valve member 40 formed of rubber, silicone, plastic or other 
suitable flexible material. By moving the dispenser member 
24 from the non-dispensing position (shown in FIG. 2) to the 
dispensing position (shown in FIGS. 3A and 3B), fluid from 
the container can exit through the dispenser member via the 
fluid egreSS opening 32. AS the fluid exits the container, a 
Vacuum is formed in Said container. The vacuum causes the 
valve member 40 to move from the non-venting position 
(FIG. 3A) to the venting position (FIG. 3B). The valve 
member 40 is positioned adjacent to the fluid ingreSS open 
ing 30. When in its non-venting position the valve member 
closes the fluid ingress opening (the position shown in FIG. 
3A, for example) and when it is in its venting position (the 
position shown in FIG. 3B, for example) the valve member 
is spaced from the fluid ingreSS opening, opens the fluid 
ingreSS opening and allows passage of air through the fluid 
ingreSS opening into the dispenser member interior. 
The flexible valve member 40 is positioned between the 

fluid ingreSS opening 30 and the fluid egreSS opening 32 for 
directing fluid passing through the fluid ingreSS opening into 
the dispenser member interior away from the fluid egreSS 
opening and in the direction of the fluid inlet. This is shown 
in FIG. 3B by the dash arrow lines. This air replaces the 
liquid being dispensed and promotes efficient dispensing. 
The flexible valve member 40 is in the nature of a sleeve 

and is tubular along a portion of the length thereof. In this 
embodiment the valve member 40 has a closed end 42. The 
flexible valve member at the tubular portion thereof adjoin 
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ing closed end 42 defines a valve member opening 44 
communicating with fluid egreSS opening 32. 

For the most part, the outer peripheral surface of flexible 
valve member 40 is in contact with and conforms to the 
shape of the inner cylindrical wall of dispenser member 24. 
However, in the disclosed embodiment the valve member is 
flattened as designated by reference numeral 46 to form a flat 
fluid engagement Surface and provide a more open fluid 
flow passageway leading to the inner or distal end of the 
valve member. The inner or distal end 48 of the flexible 
Valve member extends through Support inlet opening 18 and 
into the interior of container 10. This ensures virtually no 
intermingling between the venting air and the liquid being 
dispensed through the apparatus. The fluid ingreSS opening 
30 and fluid egress opening 32 of the dispenser member 24 
are in alignment. 

It is important that a fluid-tight seal be formed between 
the flexible valve member and the dispenser member in the 
area Surrounding the fluid ingreSS opening. In this regard 
dispenser member 24 has two elongated grooves 50 formed 
at opposed sides thereof about midway between the fluid 
ingreSS opening and the fluid egreSS opening. One Such 
groove is illustrated in FIG. 2 and FIG. 4, although it is to 
be understood that a groove of like configuration is on the 
other Side, the Side not visible in those figures. 

Elongated ribs 52 are integrally formed at the sides of the 
main body of flexible valve member 40 which are insertable 
into grooves 50. Preferably, the protruding dimensions of 
each rib exceeds the depth dimension of each groove 
whereby each rib urges the valve member to make intimate 
contact with the interior Surface of the dispenser member. 
This ensures the formation of a fluid-tight seal between the 
dispenser member and the flexible valve member in the area 
between each rib of the flexible valve member. Furthermore, 
the ribs and grooves cooperate to properly align the valve 
member opening 44 with the egreSS opening 32 and also 
provide a means of connecting the dispenser member and 
the flexible valve member to retain them in position after 
they are assembled. 

FIGS. 5 and 6A-6C disclose another embodiment of the 
invention. In this version a single groove 56 is formed in one 
side of the dispenser member 24A in the interior thereof. 
This is shown in FIG. 6C. FIGS. 6A and 6B illustrate an 
elongated member in the form of a pin or shaft 58 positioned 
in the groove 56. The diameter of the elongated member is 
Somewhat larger than the depth dimension of the groove So 
that a portion of the elongated member projects toward the 
flexible valve member and engages the flexible valve mem 
ber. This causes the portion of the flexible valve member 
engaged by the pin 58 to bulge inwardly as shown in FIG. 
6B. In turn, this increases the outwardly directed forces 
applied by the flexible valve member elsewhere in the 
dispenser member, including at fluid ingreSS opening 30 and 
the portions of the flexible valve member engaging the inner 
cylindrical Surface of the dispenser member around fluid 
egreSS opening 32 to increase the Seal. 

FIGS. 7A and 7B illustrate an embodiment of the flexible 
valve member designated by reference numeral 40B. In this 
arrangement the valve member opening 4.4B is disposed at 
the end of a cylindrically-shaped boss or stub 60 projecting 
from the main part of the flexible valve member. This stub 
60 acts to align the valve member opening with the fluid 
egress opening. In addition, the flexible valve member 40B 
is open ended at both ends thereof and has a rib member 62 
passing completely through the interior of the flexible valve 
member. The rib member 62 comprises a Strengthening 
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6 
element which is employed to resist collapse of the tubular 
shaped flexible valve member main body or sleeve. 

FIGS. 8A and 8B illustrate yet another version of the 
flexible valve member, valve member 40C. This version of 
the flexible valve member does not have a cylindrically 
shaped Stub, but rather a valve member opening 44 is formed 
directly in the main body of the flexible valve member. A rib 
member 62 is employed. A rib 66 projects from one side of 
the cylindrical portion of the flexible valve member 40C to 
cooperate with a groove in an associated dispenser member 
(not shown), the rib 66 projects outwardly a distance Some 
what greater than the depth dimension of the groove So that 
a portion of the flexible valve member 40C will bulge 
inwardly to increase the outwardly directed forces applied 
by the rest of the flexible valve member to the inner surface 
of the dispenser member to increase Seal pressure at the fluid 
ingreSS opening and around the fluid egreSS opening. 

FIGS. 9 through 12 show other flexible valve member 
embodiments, all being in the form of a flexible sleeve or 
tube. The FIG. 9 flexible valve member 40D has a closed end 
70 and a valve member opening at the end of a stub cylinder 
60. 

FIG. 10 illustrates flexible valve member 40E with a 
closed end 70 and opposed ribs 52, the valve member 
opening 44 being formed directly in the tubular-shaped or 
cylindrically-shaped body of the valve member. 

FIG. 11 shows a flexible valve member 40F having two 
open ends and a Single rib 66 of the type employed in the 
embodiment of FIGS. 8A, 8B. No internal rib member is 
employed in this embodiment. 

FIG. 12 illustrates an embodiment of the flexible valve 
member, flexible valve member 40G, having two open ends, 
no ribs (internal or external), and a valve member opening 
44 formed in the cylinder body. 

FIGS. 13-16 illustrate yet another embodiment of the 
invention, this embodiment being employed at the neck of a 
bottle 74 which may be a bottle formed of flexible plastic or 
rigid material. In this embodiment the dispenser member is 
in the form of a nozzle 78 which has an attachment flange 
80 for securing the nozzle to the container. The nozzle 78 
extends directly from the top of the container and Spaced 
fluid ingreSS openingS 82 extend radially through a Side wall 
of the nozzle. The fluid ingreSS openings or vent holes are 
located in a circular groove 84 formed in the dispenser 
member or nozzle. The nozzle 78 has a fluid inlet 86 and a 
fluid egress opening 88. A plug 90 is located within the 
confines of fluid egreSS opening 88, being Supported by 
radially extending connector arms 92. 
A cap 94 having a round opening 96 is slidably movable 

relative to nozzle 78 between the two positions shown in 
FIGS. 15 and 16. When the cap is in the position shown in 
FIG. 15 the plug 90 fits in opening 96 and forms a seal. At 
the same time the bottom of the cap is Seated against flange 
80 and covers fluid ingress openings 82. 
When the cap is in the position shown in FIG. 16 liquid 

can be dispensed through the nozzle and out through open 
ing 96 of the cap. 

In this embodiment the flexible valve member is in the 
form of a skirt or sleeve 98 which has a distal end 100 
extending radially outwardly. The other or reduced sized end 
of the sleeve, end 102, has a circular detent or radially 
projecting rib or flange 104 formed thereon which is located 
in groove 84 of the nozzle. This serves to hold the flexible 
valve member in place with the distal end of the valve 
member extending into the bottle or container. A liquid-tight 
Seal is formed between the circular detent and the nozzle in 
the vicinity of the groove 84. 



US 6,364,178 B1 
7 

As the pressure within the container or bottle 74 starts to 
drop, the flexible valve member will deform or flex and the 
valve member will separate slightly from the nozzle in the 
vicinity of the fluid ingress openings 82. This will allow air 
to enter the container as shown by the dash line arrows in 
FIG.16, the flow of the liquid from the container through the 
nozzle end cap being shown by the Solid line arrows. Once 
equilibrium in pressure has been reached, the sleeve or 
flexible valve member will return to its normal rest position 
wherein the openingS 82 are Sealed thereby. 

FIGS. 17 and 18 illustrate an alternative form of dispenser 
member 120 having an interior 122, a fluid inlet 124, a fluid 
ingreSS opening 126 and a fluid egreSS opening 128. A pair 
of spaced ribs or ledges 130 project into the interior of the 
dispenser member. 

Positioned in the dispenser member interior is a sheet 132 
of precisely cut resilient material Such as Silicone, krayton or 
natural rubber. The sheet 132 comprises the flexible valve 
member of this embodiment of the invention. Parallel ends 
of the sheet rest on ledges 130 and the ledges serve to bring 
the Outer Surface of the curved sheet into engagement with 
the dispenser member 120 in the area of the fluid inlet 124. 

The sheet 132 is bent or curved and then inserted into the 
dispenser member 120 with the parallel edges thereof resting 
on the internal ledges. 

The lengths of the other edges of the resilient sheet are 
precisely cut to be slightly longer than the chord length 
between the internal ledges So that when the sheet is placed 
in the dispenser member the sheet is preloaded with a 
compressive StreSS. The resilient nature of the sheet causes 
it to conform to the internal Surface of the dispenser member. 
This will result in a leak-tight seal between the resilient sheet 
and the internal Surface of the dispenser member about the 
fluid ingress opening 126. 
When fluid exits the fluid egress opening of the dispenser 

member, fluid or air from outside the container enters 
through the fluid ingreSS opening. In the process, the resil 
ient sheet will momentarily buckle inwardly toward the 
center of the dispenser member as the Vented air or other 
fluid passes into the container. 

In the arrangement shown in FIGS. 17 and 18 the curved 
sheet 132 is longer than the interior of the dispenser member 
and projects therefrom. However, the sheet could be shorter 
than the length of the dispenser member interior. Other 
modifications may be made. For example, the ledges 130 
need not be Symmetrically opposed to one another. 

FIGS. 19 and 20 depict an embodiment of the invention 
wherein a dispenser member 140 has disposed therein a 
curved sheet functioning as a flexible valve member, sheet 
142, which is shorter than the interior of the dispenser 
member. Likewise, the ribs or ledges 144 are shorter than 
those illustrated in FIGS. 17 and 18. Another difference is 
that a channel 146 is molded into the internal Surface of the 
dispenser member. 

FIGS. 21-24 disclose an embodiment of the invention 
wherein a dispenser member 150 has positioned therein a 
valve member 152 which is constructed of thin sheet mate 
rial which may be relatively rigid or flexible. For example, 
the material may be rigid plastic, Mylar polyester film, metal 
foil, rubber, Silicone, krayton or polyethylene. No ledges are 
formed on the dispenser member 150. The sheet material 
from which the valve member 152 is formed may be 
generally circular or elliptical or another predetermined 
shape Such as a parallelogram. FIG. 22 shows a represen 
tative shape when the sheet is flat and FIG. 21 shows the 
valve member formed after the sheet has been rolled and 
forms overlapping ends between the openings of the valve 
member. 
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8 
The tubular shaped valve member is inserted into the 

dispenser member with the continuous side of the rolled 
sheet placed at the fluid ingreSS opening 154 of the dispenser 
member. The overlapping edges or ends of the rolled sheet 
are placed adjacent to the fluid egreSS opening 156 of the 
dispenser member. 
When the rolled sheet comprising the valve member 

conforms to the internal Surface of the dispenser member, 
the ends adjacent to the fluid egreSS opening might overlap 
as shown, or if desired, not overlap. It is important that the 
continuous sheet of material covers the fluid ingreSS opening 
and that the fluid egreSS opening is unobstructed. 
The angled shape of the sheet illustrated and the fact that 

the rolled sheet is inserted with the overlapping edges 
adjacent to the fluid egreSS opening result in formation of a 
valve member opening 158 at the end of the rolled sheet 
positioned over the fluid egreSS opening. 
The outwardly pressing rolled sheet makes a leak-tight 

Seal around the fluid ingreSS opening and the entire inner 
Surface of the dispenser member. 

In this embodiment, as the fluid exits the fluid egress 
opening, a vacuum develops inside the associated container 
(not shown). This results in a pressure drop from outside the 
fluid ingreSS opening to inside the container. The combina 
tion of the rolled sheet covering the ingreSS opening acts as 
a check valve to prevent the fluid inside the container from 
exiting the fluid ingreSS opening and only allows air or 
external fluid to enter when a vacuum exists within the 
container. The rolled sheet acts as a Spring and will fleX 
inwardly by making more overlap between the overlapping 
sheet edges that are adjacent to the fluid egreSS opening. If 
the sheet material is fabricated from a resilient material Such 
as Mylar polyester film, metal foil, high density 
polyethylene, Silicone, krayton or Semi rigid natural rubber, 
the rolled sheet might also flex by deforming inward toward 
the center of the dispenser member. The thickness and 
rigidity of the sheet material determines the Spring constant 
or “springiness” of the check valve structure that results 
when the sheet is rolled and inserted into the dispenser 
member. Thus, the sheet material can be made from a variety 
of predetermined materials and can be rigid, flexible or 
resilient. The stiffest sheet material would be a thick rigid 
material Such as Mylar polyester film, metal foil, high 
density polyethylene and the sheet with a much Softer Spring 
characteristic would be a thin resilient material Such as 
Silicone, krayton or natural rubber. 
The structure of the sheet material rolled into the housing 

covering the ingreSS hole can be utilized to make a Stand 
alone check valve. The fluid in egreSS opening can be 
Separate from the housing of the fluid ingreSS opening. 

FIGS. 25-27 illustrate another form of the invention 
wherein a dispenser member 164 has disposed therein a 
rolled or arched flexible sheet 166 comprising the flexible 
Valve member. In this arrangement, the flexible valve mem 
ber covers the fluid ingreSS opening while leaving the fluid 
egreSS opening unobstructed. 

FIGS. 28A through 28G illustrate, respectively, flattened 
sheets 170A-170G having different configurations and 
which can be formed into flexible valve members insertable 
into a relatively long dispenser member. The dash lines 
represent the axes for rolling these flexible sheets. The 
angled or curved ends fit over the fluid egreSS opening and 
the continuous curved sheet compresses at the location of 
the fluid ingreSS opening. 

FIGS. 29A-29E illustrate sheets similar to those shown in 
FIGS. 28A-28G which can be inserted into shorter dis 
penser members. 
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The invention claimed is: 
1. Fluid control and dispenser apparatus comprising, in 

combination: 
a dispenser member, Said dispenser member defining a 

dispenser member interior, a fluid inlet, a fluid ingreSS 
opening and a fluid egreSS opening, Said fluid inlet, Said 
fluid ingreSS opening and Said fluid egreSS opening all 
being Spaced from one another and communicating 
with Said dispenser member interior; and 

a flexible valve member located in said dispenser member 
interior adjacent to Said fluid ingreSS opening movable 
between a first position wherein said flexible valve 
member closes Said fluid ingreSS opening and a Second 
position wherein Said flexible valve member is Spaced 
from Said fluid ingreSS opening, opens Said fluid ingreSS 
opening and allows passage of fluid through Said fluid 
ingreSS opening into Said dispenser member interior, 
said flexible valve member being positioned between 
Said fluid ingreSS opening and Said fluid egreSS opening 
for directing fluid passing through Said fluid ingreSS 
opening into Said dispenser member interior away from 
Said fluid egreSS opening and in the direction of Said 
fluid inlet. 

2. The apparatus according to claim 1 additionally com 
prising a Support Supporting Said dispenser member, Said 
Support defining a Support interior, a Support inlet opening 
and a Support outlet opening, said Support inlet opening and 
Said Support outlet opening being Spaced from one another 
and communicating with Said Support interior, Said dispenser 
member being located within Said Support interior and 
Slidably movable relative thereto between a dispensing 
position and a non-dispensing position, Said flexible valve 
member eXtending from Said fluid ingreSS opening to Said 
Support inlet opening. 

3. The apparatus according to claim 1 wherein Said 
flexible valve member is tubular along at least a portion of 
the length thereof. 

4. The apparatus according to claim 1 wherein Said 
flexible valve member is disposed over said fluid egress 
opening and defines a valve member opening communicat 
ing with Said fluid egreSS opening. 

5. The apparatus according to claim 1 wherein Said 
dispenser member has a Substantially cylindrical inner wall 
at least partially defining Said dispenser member interior, an 
outer Surface of Said flexible valve member engaging Said 
Substantially cylindrical inner wall. 

6. The apparatus according to claim 1 wherein Said fluid 
ingreSS opening and Said fluid outlet opening are in Substan 
tial alignment. 

7. The apparatus according to claim 1 additionally com 
prising connector means for connecting Said flexible valve 
member to Said Support member. 

8. The apparatus according to claim 7 wherein Said 
connector means comprises at least one elongated groove 
formed in either said support member or said flexible valve 
member and an elongated rib projecting from the other of 
said support member or said flexible valve member received 
by Said elongated groove. 

9. The apparatus according to claim 8 wherein a pair of 
elongated, Spaced grooves are formed in either said Support 
member or said flexible valve member and a pair of Spaced, 
elongated ribs project from the other of Said Support member 
or said flexible valve member and form a fluid-tight seal 
between said Support member and Said flexible valve mem 
ber at two Spaced locations. 

10. The apparatus according to claim 7 wherein said 
flexible valve member has opposed sides and wherein Said 
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connector means forms two Spaced, fluid-tight Seals between 
said dispenser member and said flexible valve member 
located at the opposed sides of said flexible valve member. 

11. The apparatus according to claim 10 wherein Said 
connector means comprises a pair of Spaced grooves formed 
in Said dispenser member and a pair of Spaced, elongated 
ribs projecting from Said flexible valve member positioned 
in Said Spaced grooves and forming Said fluid-tight Seals. 

12. The apparatus according to claim 11 wherein the 
croSS-Sectional dimensions of Said ribs exceed the croSS 
Sectional dimensions of Said Spaced grooves whereby Said 
ribs are compressed in Said grooves. 

13. The apparatus according to claim 1 wherein Said 
dispenser member and Said flexible valve member comprise 
Structural elements of a Spigot for connection to a container 
to dispense fluid from the container while introducing a 
replacement fluid into the container. 

14. The apparatus according to claim 1 wherein Said 
flexible valve member includes a fluid engagement Surface 
Spaced from Said dispenser member and defining a fluid 
flow passageway with Said dispenser member for directing 
fluid received by said dispenser member interior from said 
fluid ingreSS opening to Said fluid inlet. 

15. The apparatus according to claim 1 additionally 
comprising an elongated member positioned between Said 
dispenser member and said flexible valve member to exert 
pressure on a first portion of said flexible valve member at 
a location thereon Spaced from Said fluid ingreSS opening 
and urging a Second portion of Said flexible valve member 
toward Said fluid ingreSS opening. 

16. The apparatus according to claim 15 wherein Said 
dispenser member defines a groove receiving Said elongated 
member, with a portion of Said elongated member projecting 
from said groove toward said flexible valve member and 
engaging Said flexible valve member. 

17. The apparatus according to claim 3 wherein at least 
one Strengthening element is located within the tubular 
portion of said flexible valve member to resist collapse of 
Said tubular portion. 

18. The apparatus according to claim 1 wherein Said 
flexible valve member comprises a resilient sleeve having an 
end connected to Said dispenser member and a distal end. 

19. The apparatus according to claim 18 wherein said 
distal end is flared radially outwardly. 

20. The apparatus according to claim 19 wherein said 
dispenser member comprises a nozzle defining a groove and 
a plurality of fluid ingreSS openings located at Said groove, 
the end of Said resilient Sleeve connected to Said dispenser 
member having a circular detent positioned in Said groove, 
Said resilient sleeve being displaceable relative to Said 
nozzle during movement of said flexible valve member 
between said first and Second positions. 

21. The apparatus according to claim 1 additionally 
comprising a closure positionable over Said fluid ingreSS 
opening in engagement with Said dispenser member. 

22. Fluid control and dispenser apparatus comprising, in 
combination: 

a dispenser member Support; 
a dispenser member defining a dispenser member interior 

and a fluid inlet, Said dispenser member Selectively 
movable relative to Said dispenser member Support 
between a non-dispensing position and a dispensing 
position and further defining a fluid ingreSS opening 
and a fluid egreSS opening, Said fluid ingreSS and fluid 
egreSS opening being Spaced from one another and 
from said fluid inlet; 

a flexible valve member located in said dispenser member 
interior adjacent to Said fluid ingreSS opening for Seal 
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ing Said fluid ingreSS opening to prevent passage of 
fluid therethrough into Said dispenser member interior 
when Said dispenser member is in Said non-dispensing 
position and for opening Said fluid ingreSS opening to 
allow passage of fluid therethrough when said dis 
penser member is in Said dispensing position, Said 
flexible valve member being positioned between said 
fluid ingreSS opening and Said fluid egreSS opening for 
directing fluid passing through Said fluid ingreSS open 
ing away from Said fluid egreSS opening toward Said 
dispenser member Support when Said dispenser mem 
ber is in Said dispensing position. 

23. Fluid control and dispenser apparatus comprising, in 
combination: 

a container having a container interior; 
a dispenser member connected to Said container, Said 

dispenser member defining a dispenser member 
interior, a fluid inlet in communication with Said con 
tainer interior, a fluid ingreSS opening and a fluid egreSS 
opening, Said fluid inlet, Said fluid ingreSS opening and 
Said fluid egreSS opening all being Spaced from one 
another and communicating with Said dispenser mem 
ber interior, and 

a flexible valve member located in said dispenser member 
interior adjacent to Said fluid ingreSS opening movable 
between a first position wherein said flexible valve 
member closes Said fluid ingreSS opening and a Second 
position wherein Said flexible valve member opens Said 
fluid ingreSS opening allowing passage of fluid through 
Said fluid ingreSS opening into Said dispenser member 
interior, Said flexible valve member being positioned 
between Said fluid ingreSS opening and Said fluid egreSS 
opening for directing fluid passing through Said fluid 
ingreSS opening into Said dispenser member interior 
away from Said fluid egreSS opening and into Said 
container interior through said dispenser member. 

24. Fluid control and dispenser apparatus comprising, in 
combination: 

a dispenser member, Said dispenser member defining a 
dispenser member interior, a fluid inlet, a fluid ingreSS 
opening and a fluid egreSS opening, Said fluid inlet, Said 
fluid ingreSS opening and Said fluid egreSS opening 
communicating with Said dispenser member interior; 
and 

a generally tubular-shaped flexible valve member located 
in Said dispenser member interior adjacent to Said fluid 
ingreSS opening movable between a first position 
wherein said flexible valve member closes said fluid 
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ingreSS opening and a Second position wherein Said 
flexible valve member is spaced from said fluid ingress 
opening, allowing passage of fluid through Said fluid 
ingreSS opening into Said dispenser member interior, 
Said flexible valve member for directing fluid passing 
through Said fluid ingreSS opening into Said dispenser 
member interior away from Said fluid egreSS opening 
and toward said fluid inlet. 

25. Fluid control apparatus comprising, in combination: 
a fluid flow path defining member at least partially 

defining a fluid flow path and a fluid inlet and fluid 
ingreSS opening communicating with Said fluid flow 
path; and 

a flexible valve member operatively associated with said 
fluid flow path defining member and located adjacent to 
Said fluid ingreSS opening, Said flexible valve member 
movable between a first position wherein said flexible 
Valve member closes Said fluid ingreSS opening and a 
second position wherein said flexible valve member is 
Spaced from Said fluid ingreSS opening, opens Said fluid 
ingreSS opening and allows passage of fluid through 
Said fluid ingreSS opening into Said fluid flow path. 

26. The fluid control apparatus according to claim 25 
wherein said fluid flow path defining member has a curved 
inner Surface and wherein said flexible valve member com 
prises a curved sheet of material disposed in Said fluid flow 
path having a portion thereof biased into engagement with 
Said curved inner Surface about Said fluid ingreSS opening, 
Said portion of Said curved sheet of material being displace 
able away from Said curved inner Surface about Said fluid 
ingreSS opening when a predetermined pressure differential 
exists between said fluid flow path and the fluid entering said 
fluid inlet. 

27. The fluid control apparatus according to claim 26 
wherein Said curved sheet of material is confined within Said 
fluid flow path defining member and comprises a resilient 
sheet having a predetermined configuration differing from 
the normal unstressed configuration thereof when confined 
within said fluid flow path defining member, said resilient 
sheet being Self-biased toward Said fluid ingreSS opening and 
into direct contact with said fluid flow path defining member 
around Said fluid ingreSS opening. 

28. The fluid control apparatus according to claim 27 
wherein said fluid flow path defining member has a tubular 
interior wall and wherein Said resilient sheet has a tubular 
configuration, and is Self-biased into direct engagement with 
said tubular interior wall. 


